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Application No. 09/820,244 Attorney Docket No. 1 19941-1089 

Amendment Dated: May 13, 2004 

Reply to Office Action of February 13, 2004 

REMARKS 

The application identified above has been amended in response to the Office Action 
dated February 13, 2004. Claims 1, 2-4, 9, 11, 13-21, 24, 26 and 32 have respectively been 
amended, and Claim 34-37 have been added, to further emphasize patentably distinguishing 
features of the invention, as well as to provide Applicants with the full scope of protection to 
which they deem their invention entitled. Claims 5-8, 10, 12, 22-23, 27 and 31 remain in 
their respective original forms. Claims 25 and 28-30 have been canceled. Claim 33 has been 
withdrawn. 

Each of the independent Claims 1,4, 14 and 19 has more particularly been amended 
to incorporate subject matter previously recited by original Claim 9. 

Claim 3 has been amended to recite the feature of the ion-ion plasma having positive 
and negative charge densities that are substantially equal. This feature is disclosed in the 
appUcation, such as at page 11, lines 18-22. 

Claim 9 and 13 have been amended to recite features disclosed by original Claim 4, 
Claim 18 has been amended to recite a feature disclosed by original Claim 14, and Claim 20 
has been amended to recite a feature disclosed by original Claim 19. 

Claims 2, 11, 15-17, 21, 24, 26 and 32 have respectively been amended to read with 
enhanced clarity and definiteness. 

Added Claims 35-37 respectively depend from independent Claim 31. 
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Application No. 09/820,244 Attorney Docket No. 1 19941-1089 

Amendment Dated: May 13, 2004 

Reply to Office Action of February 13, 2004 

Claim 33 was withdrawn in view of its non-election following a requirement for 
restriction. 

In the Office Action, the Examiner allowed Claims 31 and 32. Applicants, through 
their Attorney, express appreciation to the Examiner for this action. New Claims 34-37 
respectively depend from allowed Claim 31, and are thus considered to be allowable. 

In the Office Action, the Examiner rejected Applicants' Claims 1 and 3 under 
35 use §102(b), as being anticipated by U.S. Patent No. 6,335,535, to Miyake et al. The 
Examiner rejected Claims 2 and 4-30 under 35 USC § 103(a) as being obvious in view of 
Miyake alone, or in combination with U.S. Patent No. 6,436,304 to Nogami et al. and/or U.S. 
Patent No. 5,744,01 1 to Okubo et al. 

Claims 2 and 15 were also rejected under 35 USC §112, second paragraph. 
Applicants consider that this rejection has now been overcome by amendments made to 
Claims 2 and 15 herein. 

As emphasized in the apphcation, such as at page 6, lines 8-11, AppUcants in making 
their invention sought to produce a method for alternately bombarding a substrate by both 
positive ions and negative ions, such that the charges of the ions balance, and significant 
charge buildup on the substrate is avoided. Applicants recognized that a method of this type 
could provide numerous benefits and advantages, such as those listed in the application at 
page 6, lines 17-27. Applicants further recognized that these benefits and advantages could 
be achieved by the method of Claim 1, as now amended. Claim 1 now recites a method for 
plasma processing, comprising the steps of (1) generating a substantially electron- free ion- 
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Amendment Dated: May 13, 2004 

Reply to Office Action of February 13, 2004 

ion plasma in proximity to at least one substrate, and (2) applying a bias signal having signal 
components of alternating positive and negative polarities to the substrate, at times when the 
ion-ion plasma is present, to induce bombardment of the substrate by both positive and 
negative ions. 

Applicants' specification discloses numerous embodiments of the Claim 1 method, 
and particularly the feature of applying a bias signal having components of alternating 
positive and negative polarities to the substrate. This feature is clearly disclosed in 
AppUcants' original Claim 9. This feature is further disclosed by each of the FIGS. 2, 3 and 
5-9, of AppUcants' drawings, and by portions of AppUcants' specification respectively 
corresponding thereto. 

It is well established that the entire teaching of each prior art reference must be 
considered in its entiretv . MPEP 2141.02 Applying this basic principle to Miyake, it is seen 
that the Miyake et al. reference states repeatedly that its teachings are intended to implant 
negative ions only into a substrate. This object of Miyake is set forth in the abstract thereof, 
in its Claim 1, and throughout the Miyake specification. At coL 7, lines 66-67, Miyake states 
expressly that, "In the present invention, negative hydrogen ions H" are employed in place of 
positive ions " (Emphasis added). Thus Miyake, in seeking to substitute negative ions for 
positive ions, clearly and expUcitly teaches awav fi'om Applicants' Claim 1 recitation of 
bombardment of the substrate by both negative and positive ions. 

In order to implement its purpose of employing negative ions rather than positive 
ions, the Miyake arrangement must apply only positive bias to the substrate, as repeatedly 
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Reply to Office Action of February 13, 2004 

emphasized such as at col. 8, lines 13-16, col. 11, lines 13-15 and col. 14, lines 50-56, as well 
as at FIG. 3B of the Miyake drawings. FIG. 3B clearly teaches that the bias signal applied to 
a substrate in Miyake is either positive or is switched off Thus, Miyake further teaches away 
from the recitation of Applicants' Claim 1, and in particular from the Claim 1 step of 
applying a bias signal having components of alternating positive and negative polarities to 
the substrate. 

The positive bias taught by FIG. 3B of Miyake is achieved by the arrangement 
shown in FIG. 2 thereof, and described at col. 12, lines 14-27. More specifically, FIG. 2 
shows a substrate 58 mounted on a flat electrode 31 and a shaft 33. As expressly stated at 
col. 12, lines 14-17, these components are connected to the positive electrode of a positive 
bias power source 44, through a second switch 43. The switch 43 is periodically switched on 
and off by second trigger circuit 46, to provide the positive bias waveform shown by FIG. 
3B. Thus, the substrate 58 of Miyake can receive only a positive bias or no bias. However, 
the Miyake arrangement, and particularly positive bias power source 44 thereof, will not 
apply a bias signal having a component of negative polarity, as required by AppUcants' 
Claim 1. 

It is stated in the Office Action, on page 4, that fig. 2 of Miyake shows an AC source 
connected to the substrate holder and controlled by circuit 46. Applicants consider that the 
source referred to in this statement can only be power source 44. Accordingly, with all due 
respect, Applicants do not understand this statement in the Office Action. 
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In the view of Applicants, those of skill in the art readily understand that the term 
"AC" is an abbreviation for "alternating current," that is, an electric current that reverses its 
direction at regular intervals. To support this view of Applicants, Exhibit A, which is an 
excerpt from Merriam- Webster's Collegiate Dictionary, Tenth Edition copyright 2002, is 
attached hereto. Exhibit A includes copies of the cover page, and of a page defining 
alternating current and its abbreviation AC. 

As is fiirther well known by those of skill in the art, polarity of a signal is determined 
by the direction of associated current flow. Accordingly, if current direction regularly 
changes or alternates, signal polarity must likewise alternate between being positive and 
negative. Clearly, positive bias power source 44 of Miyake cannot provide a signal having a 
negative component. Moreover, the symbol shown for power source 44 in FIG. 2 of Miyake 
is the well known conventional symbol used to represent a battery or other direct current 
source. Such a source has clearly defined positive and negative electrodes, and Miyake 
expressly teaches, at col. 12, lines 14-17, that the substrate thereof is cormected to the 
positive electrode of positive bias source 44 . These teachings of Miyake emphasize even 
further that a signal component of negative polarity cannot be applied to the substrate by 
positive source 44. 

The Nogami and Okubo references were each cited to show certain limited features. 
Neither of these references, either alone or in any combination with one another or the 
Miyake patent, is considered to overcome the deficiencies of Miyake discussed above in 
connection with Applicants' Claim 1. 
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Claims 2 and 3 respectively depend from Claim 1, and are each considered to 
patentably distinguish over the art for the same reasons given in support thereof 

In addition, Claim 2 is considered to distinguish over the art in reciting plasma 
generated in a chamber containing a gas phase having high net electron affinity. Applicants 
consider that this feature is not shown or suggested by the prior art. While Okubo discloses 
use of a gas exhibiting affinity for electrons in connection v^ith plasma formation, Okubo 
does not teach use of pulsed power to form plasma, as does Miyake. However, the nature of 
negative ion formation in a continuous power plasma is markedly different from a pulsed 
power plasma arrangement. One modestly skilled in the art of plasma sheath theory will 
appreciate that negative ions and cold electrons are confined to the plasma bulk and hence do 
not have a surface loss mechanism. However, in pulsed power plasmas, negative ions and 
cold electrons can diffiise as the sheath collapses in the afterglow, and hence have a different 
loss mechanism in addition to the bulk loss mechanisms. Accordingly, a person of skill in 
the art would be led away from combining teachings of Okubo with teachings of Miyake in 
order to realize the recitafion of Applicants' Claim 2. 

Claim 3 is considered to fiirther distinguish over the art in reciting an ion-ion plasma 
having positive and negative charge densities that are substantially equal. None of the cited 
art or any combination thereof is considered to show or suggest this feature. 

Independent Claims 4, 14 and 19 respectively incorporate subject matter similar to 
subject matter of Claim 1, and are thus considered to patentably distinguish over the prior art 
for the same reasons given in support thereof. 
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Claims 5-13 respectively depend from Claim 4 and are each considered to patentably 
distinguish over the prior art for the same reasons given in support thereof. 

Claims 15-18 respectively depend from Claim 14, and are each considered to 
patentably distinguish over the prior art for the same reasons given in support thereof 

Claim 20-24 and 26-27 respectively depend from Claim 19, and are each considered 
to patentably distinguish over the prior art for the same reasons given in support thereof 

In addition, Claims 13, 18 and 20 are each considered to distinguish over the art in 
reciting a specified fractional value for embodiments of Applicants' invention. Applicants 
consider that this value is not shown or suggested by the prior art. 
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Attorney Docket No. 1 19941-1089 



CONCLUSION 



In light of the arguments set forth above, Applicants respectfully submit that the 
application is now in allowable form. Accordingly, Applicants respectfully request 
consideration and allowance of the currently pending claims. 

It is believed that no additional fees are due at this time. If this is incorrect. 
Applicants hereby authorize the Commissioner to charge any fees, other than the issue fee, 
that may be required by this paper to our Deposit Account No. 07-0153. The Examiner is 
respectfully requested to call Applicants' Attorney for any reason that would advance the 
current application to issue. Please reference Attorney Docket No. 1 19941-1089. 

Dated: May 13, 2004. 



3000 Thanksgiving Tower 
1601 Elm Street 
Dallas, Texas 75201-4761 
(214) 999-4436 - Telephone 
(214) 999-3623 - Facsimile 



Respectfully submitted. 



GARDERE WYNNE SEWELL LLP 
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